Purpose Little is known about the impact of family caregiving for adults with poor prognosis cancer on caregivers' own individual self-care practices. We explored differences in caregivers' discrete self-care practices associated with varying levels of caregiver well-being, preparedness, and decisionmaking self-efficacy. Methods Cross-sectional survey within eight communitybased southeastern U.S. cancer centers was conducted. Family caregivers of Medicare beneficiaries ≥65 years with pancreatic, lung, brain, ovarian, head and neck, hematologic, or stage IV cancer completed measures of individual self-care practices (health responsibility, physical activity, nutrition, spiritual growth, interpersonal relations, stress management, and sleep), well-being (anxiety, depression, and health-related quality of life [HRQoL]), preparedness, and decision-making self-efficacy. Results Caregivers (n = 294) averaged 66 years, were mostly female (72.8%), white (91.2%), Protestant (76.2%), retired (54.4%), and patients' spouse/partner (60.2%). Approximately, half were rural-dwellers (46.9%) with incomes <$50,000 (53.8%). Most provided support 6-7 days/week (71%) for >1 year (68%). Nearly a quarter (23%) reported high depression and 34% reported borderline or high anxiety. Low engagement in all self-care practices was associated with worse caregiver anxiety, depression, and mental HRQoL (all p values < .05). Caregivers with lower health responsibility, spiritual growth, interpersonal relation, and stress management scores had lower preparedness and decision-making self-efficacy. Conclusions A significant proportion of caregivers simultaneously report low engagement in all forms of self-care practices, high depression and anxiety, and low HRQoL mental health scores. Caregiver well-being, preparedness, and decision-making self-efficacy might be optimized through interventions targeted at enhancing health responsibility, stress management, interpersonal relationships, and spiritual growth self-care practices.
time consuming tasks (averaging 8 hours/day) [3] may disrupt family caregivers' stress reducing and health preserving selfcare practices. Self-care is defined as Bthe practice of activities that individuals initiate and perform on their own behalf in maintaining life, health, and well-being^ [4] . Self-care practices include healthy eating, physical activity, adequate rest, balancing solitude and social interaction, stress management, and staying spiritually connected [5] .
While patient self-care behaviors have been a topic of considerable research interest, to our knowledge, there has been very little research examining caregiver self-care practices, particularly in the cancer context. Specifically, it is unknown to what degree cancer caregivers' engagement in self-care practices impacts their own well-being and their ability to perform in the caregiving role. Theories of self-care, including Pender's health promotion model [6] and Riegel's middlerange theory of self-care of chronic illness [7] , suggest that engagement in self-care behaviors leads to better health, functional ability, and quality of life. In the setting of cancer caregiving, individuals may be so engrossed in caregiving tasks that they neglect their self-care and increase their risk of worse health and quality of life. As has been suggested by some, worse caregiver well-being and functional ability might then further impact the quality of care delivered to patients [8, 9] . Hence, our group aimed to describe the specific self-care practices of family caregivers of individuals with advanced cancers and to determine their association with caregiver wellbeing and caregiving preparedness.
Methods
We conducted a cross-sectional mail survey study of family caregivers of older adults with cancer affiliated with eight medical centers in three states (Alabama, Florida, Tennessee) from March 2015 to July 2015. The institutional review boards of all participating medical centers approved this study. Participants' consent was implied through voluntary completion of the survey.
Participants
Family caregivers were identified via care recipients who were participating in a Center for Medicare and Medicaid Services (CMS) health care innovation challenge-funded demonstration project called Patient Care Connect (PCC). PCC, described in detail elsewhere [10] , was a large-scale lay navigation program for community-dwelling Medicare beneficiaries ≥65 years with a cancer diagnosis living in the southeastern U.S. Family caregivers were identified by a subset of PCC patients who had Bpoor prognosis^cancers, defined within the CMS project as documented diagnosis of cancers with known high morbidity, mortality, distress, and healthcare utilization rates (regardless of stage) that included pancreatic, lung, brain, ovarian, head and neck, hematologic, in addition to any and all stage IV cancers. These patients were asked in a mailed letter to identify an eligible caregiver, defined as a Bfriend or family member who helps the most with your medical care, who is not paid for their support, and who may or may not live in the same home with you.P rocedures The mailed survey was conducted using a modified Dillmantailored design approach [11] . A pre-notice letter was sent to patients to inform them that in the next few days, they would receive a survey to be completed by their primary family caregiver (as defined above). Five days later, a paper survey and cover letter were mailed. A postcard was sent 1 week later that expressed thanks to individuals if their caregivers had returned a survey and if not, to prompt them to please do so. Three weeks after the postcard, a replacement survey was sent to the patient if no caregiver survey had been received. Caregivers who completed a survey were sent a thank-you letter and a $10 check. A REDCap database was used for tracking and storing survey data, which was double-key entered by study coordinators.
Survey measures
Self-reported caregiver demographic data included age, gender, race, marital status, total household income, religious affiliation, employment status, rural/suburban/urban residence, relationship to care recipient, number of months as a caregiver, number of days per week and hours per day providing care, and care recipient age, gender, diagnosis, and perceived health from BExcellent^to BPoor^.
Self-care practices
Health promoting lifestyle profile II Self-care practices were measured using the 52-item HPLP-II. Six subscales represent engagement in six different self-care practices: health responsibility (e.g., reporting symptoms and health concerns to healthcare professionals), physical activity (e.g., following an exercise program, taking part in leisure-time physical activities), nutrition (e.g., limiting sugar intake, reading food labels), spiritual growth (e.g., working towards long-term goals, believing that life has purpose, connecting with a force greater than myself), interpersonal relations (e.g., getting support from caring people, showing concern, love, and warmth to others), and stress management (e.g., taking time to relax, using stress control methods, pacing myself). Response categories are BNever = 1,^BSometimes = 2,^BOften = 3,^or BRoutinely = 4^; higher scores indicate more frequent engagement in the self-care practice [12] . In this study, Cronbach's alpha reliability was .95 for the total scale and ranged from .78 to .89 for the six subscales.
Caregiver well-being Hospital anxiety and depression scale Symptoms of anxiety and depression over the past week were measured using the 14-item HADS [13] which includes seven items each for anxiety and depression. Subscale scores range from 0 to 21; scores of 0-7 indicate normal mood, 8-10 indicate borderline cases, and 11-21 indicate abnormal (poor) mood. Cronbach's alphas for this study were .84 for anxiety and depression subscales.
Short form 12 health survey questionnaire version 2 Health-related quality of life (HRQoL) over the past 4 weeks was measured using the 12-item SF12v2 [14] . Physical and mental health subscale scores are converted using an algorithm that standardizes the scores to a T-scale with a mean of 50 (based on the U.S. general population) and standard deviation of 10; higher scores represent higher HRQoL. Cronbach's alpha in the general U.S. population is .88 for physical and .82 for mental HRQoL.
Caregiver preparedness
Preparedness for caregiving scale This is an 8-item scale [15] that measures multiple domains of caregiving such as providing physical care, emotional support, and setting up in-home support services. Mean score totals range from 0 to 4; higher scores indicate better preparedness. Cronbach's alpha for this study was .91.
Family decision-making self-efficacy scale Caregiver decision-making ability was measured using the 13-item FDMSES [16] , which asks caregivers if they could help sick loved ones make decisions on a 5-point scale ranging from BCannot do at all = 0^to BCertain I can do = 5.^Items include decisions about resuscitation, care at the end of life, continuing to fight the disease, food and fluids, making decisions consistent with beliefs, and family burden. Scores range from 13 to 65; higher scores indicate higher confidence in being able to help with the patient's decision-making. Cronbach's alpha for this study was .96.
Statistical analysis
Participant demographic characteristics were tabulated as counts and percentages. Descriptive statistics including overall mean, median, and range were calculated for self-care practice and caregiver well-being and performance scores. Differences in individual self-care practices were calculated using Kruskal-Wallis test by level of well-being (i.e. anxiety, depression, physical, and mental health) and caregiver performance (i.e. competence, preparedness, and decision-making self-efficacy). Anxiety and depression scores were divided into tertiles (high, borderline, and low). For exploratory purposes, physical and mental health scores, caregiver competence, and caregiver preparedness were grouped into quartiles (high, middle (second and third quartiles), and low). For decision-making self-efficacy, the distribution was left-skewed, hence, values were grouped into high (top 3 quartiles) and low (first quartile). To correct for multiple testing, we adjusted all p values using a false discovery rate (FDR) [17] . The FDR measures study error defined as the expected fraction of erroneous findings among all Bstatistically significant^findings. The overall percentage of missing data in the analytical dataset was under 3%. Prior to analysis, the missing data were imputed using a random forest approach [18] .
Results
Two hundred ninety-four of 695 potential participants returned surveys for an overall response rate of 42.3%. Nonresponder analyses revealed significant differences in patients' race and marital status. Fewer caregivers of Black or African-Americans (p < .01) and unmarried care recipients (p < .01) responded to the survey. There were no significant differences in age, gender, and cancer type.
Caregivers had a mean (SD) age of 65.5 (12. (Table 1) . Table 2 shows overall descriptive statistics for self-care practice and caregiver well-being and performance scores. Of the individual self-care practices, caregivers had the highest mean scores for spiritual growth and interpersonal relations and the lowest mean scores for physical activity. On average, caregivers fell into normal mood ranges for anxiety and depression scores.
Association between self-care practices and caregiver well-being Table 3 shows associations between caregivers' self-care practices and levels of anxiety (normal, borderline, high), depression (high, middle, low quartiles) and physical and mental health (high, middle, low quartiles) scores. Nearly a quarter of respondents reported high depression scores (n = 68 [23%]) and 34% (n = 99) reported borderline or high anxiety scores. All self-care practices were statistically significantly worse (all p values ≤ .01) for participants with higher anxiety and depression scores and for participants with the lowest quartile of mental health scores. These findings remained significant even after adjusting for multiple testing.
Associations between self-care practices and level of caregiving performance Table 3 also shows associations between caregivers' self-care practice scores and levels of caregiving performance scores (i.e. caregiver competence, preparedness, and decision-making self-efficacy). Lower self-care practice scores for health responsibility, physical activity, spiritual growth, interpersonal relations, and stress management were associated with lower caregiver preparedness (all p values < .05). Lower spiritual growth and stress-management self-care practice scores were associated with the lowest 25% of participants for all three performance measures. Lower health responsibility and stress management scores were associated with lower caregiver preparedness and decision-making self-efficacy (all p values < .01). Again, these findings remained robust after applying false discovery rates. 
Discussion
This is the first study to comprehensively examine the selfcare practices of caregivers of adults with poor prognosis cancers. Results from surveys of 294 advanced cancer patients' family caregivers demonstrated that low scores in every selfcare practice were associated with worse caregiver well-being (i.e. anxiety, depression, and mental HRQoL scores). Furthermore, caregivers who engaged in fewer health responsibility, spiritual growth, interpersonal relation, and stress management self-care practices were associated with poorer performance in caregiving activities (i.e., competence, preparedness, and decision-making efficacy). There were strong associations between low engagement in all self-care practices and worse caregiver anxiety, depression, and mental HRQoL scores. These findings suggest that these caregivers were either unable or reluctant to engage in activities to maintain their health. Adding to this concern of such poor caregiver self-care was the additional finding that approximately 1-in-4 reported clinically high depression and low mental health scores and 1-in-3 reported borderline or high anxiety scores. These rates of poor caregiver mental health are consistent with other studies [19] [20] [21] [22] and further underscore the risk that advanced cancer caregiving can have on mental well-being.
Lack of engagement in self-care practices may be partly due to caregivers not having enough time to do so; indeed, 7 out of 10 caregivers were caring for their care recipient 6-7 days per week and 1 out of 3 provided care for >5 h per day. Caregivers may also be neglecting their self-care needs out of a sense of duty to be dedicated to providing support. A qualitative study by Furlong and colleagues [23] of dementia caregivers found that caregivers felt unworthy of self-care and their self-care needs were not seen as important by those they cared for. Future work might explore this possible tension between balancing the needs of the care recipient with the self-care of these caregivers. Researchers should consider developing interventions that help caregivers balance the support they give to care recipients with their own self-care needs, perhaps by leveraging respite and paid care.
Poorer spiritual growth and interpersonal relations self-care practices were associated with lower scores for all three caregiver performance measures (competence, preparedness, and decision-making self-efficacy). Caregivers endorsing poor spiritual growth practices may have difficulty assigning a higher meaning, value and sense of purpose to their caregiving role [24, 25] . This may in turn decrease motivation to become more knowledgeable and proficient in caregiving tasks. It is also possible that individuals who perform caregiving tasks less than optimally take longer to complete tasks, thus taking time away from spiritually-enriching activities and practices. Individuals with low caregiving performance scores also endorsed fewer practices that fostered interpersonal relationships that were close, meaningful, and allowed them to share thoughts and feelings. Researchers might consider developing behavioral activation programs that facilitate spiritual growth and interpersonal relations while at the same time offering education, training, and external assistance to increase caregiving performance.
Engaging in fewer health responsibility and stress management self-care practices were associated with lower scores for caregiver preparedness and decision-making self-efficacy. As FDR false discovery rate, FDR < .10 considered significant p values from independent samples Kruskal-Wallis test speculated above, persons poorly prepared for caregiving may take longer to perform tasks thereby taking time away from their health responsibility and stress management practices. Alternatively, individuals not feeling prepared for caregiving might reflect their own limited knowledge of how to maintain health in general, as evidenced by their lack of managing their own health. A review by Bevan and Pecchioni [26] aiming to understand the link between family caregiver health literacy and patient health outcomes suggested that caregivers lacking adequate health literacy themselves was associated with uneasiness in supporting patients. Future work might include aims to understand why some caregivers engage in these health responsibility and stress management practices while others do not. This study has several limitations. Our response rate of 42.3% is lower than the 60% benchmark purported by Dillman [11] . However, our response rate is significantly higher than other surveys of caregiver populations, which have had response rates of 20-30% [27] [28] [29] . Because care recipients in this study were all ≥65 years and from the southeast U.S. (Alabama, Tennessee, and Florida), caution is warranted in generalizing results to younger adults and those living in other areas of the U.S. This was a cross-sectional study, hence, causality cannot be implied. However, the goals of this study, while exploratory, were necessary to identify specific self-care behaviors and high-risk subgroups that if intervened upon may incur better caregiver well-being, performance, and patient outcomes. Future analyses based on these exploratory results will include modeling to examine the effect of covariates on key outcomes. Finally, results may be biased by differential survey response rates by Blacks/ African-Americans and unmarried individuals. Future research should target these groups.
The proportion of patients with cancer who depend upon the assistance of unpaid family caregivers is rising exponentially. By 2020, the number of individuals with cancer is expected to swell by 31% from 13 to over 18 million [30, 31] . Given the magnitude of support provided by family caregivers, national organizations including the National Cancer Institute [32] and the Institute of Medicine [9] have stressed the imperative to develop programs to support family caregiving. Our findings point towards novel new directions to potentially answer these calls that shift away from a disease-and burden-focused paradigm to one that is focused on health and wellness. Caregivers who take the time to care for themselves may be better able to tolerate the stresses that accompany supporting someone with serious, life-limiting illness. Understanding self-care practices and how to enhance them in caregivers might lead to interventions that enhance caregivers' own health and resultantly, their capacity to provide high-quality care to patients.
